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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
producing methanol in which the recovered heat of a 
distillate of a pressurized rectification column in 
distillation system is used as a heat source of an 
absorbing solution regeneration column in carbon dioxide 
recovery system. 

SOLUTION: The method comprising a step where a 
syngas is formed by reacting hydrocarbon and steam in 
a reformer and carbon dioxide in combustion exhaust 
gas discharged from the reformer is recovered in the 
carbon dioxide recovery system and supplied to either 
or both of an upstream and a downstream of the 
reformer; a step where liquid crude methanol is 
recovered from a reaction product obtained by reacting 
the syngas on a methanol synthesis catalyst; and a 
distillation step where purified methanol is separated 




from the recovered crude methanol by distillation in the ^ 
distillation system comprising a topping column, the 

pressurized rectification column and an atmospheric rectification column, is characterized by 
heating a bottom liquid of the topping column in the above distillation step, introducing it to the 
above pressurized rectification column, and making use of the heat of the distillate discharged 
from the top of the above pressurized rectification column as the heat source for the 
regeneration column in the carbon dioxide recovery system and the heat source for the above 
atmospheric rectification column. 
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iHlKX^nfc^fSa;^ ^ h 5^ ;!JDJEfte 10 

ta ^ ix^^SifSco^^ tfrf5z:g?{l::j^^[HliR^B(7)if 
[If 3^312] m^^'^^X'^^Mz.-mmjn-^^^:^ 20 

f^f^#(;c#^j^-r5XS^. 40 
WfS^^;^^ ^ y ^ y -/u-a^^MlSiT^iJ^^ii:. KiC 

i^ife;6^^ay ^ y -/w^?«<^-e[H]iR-r^xs^ . 

Il!a5tS?ixfcffirl5&>^y-/u^hixfc:!*Vi/^s *DBE»S 

l*y y -/u i: jc^i^Bir 'S^sxs h ^-g-tf y y -/^ 



sii-6Siasic?iiffi stt5 w t -ra y ^ y -i^<r> 

[0 0 0 1 1 
[0 0 0 2] 

[«§*<75a*ff] s§3fe^^;?f;^^(75^{b*^^-Jby ^y- 

/u {CH3OH) ^rKiti-e;^&fi. 

1 8 0 8 4 \^\Z.7fz^fLX\i^^Xb\^. Tia (1) - 
(3) (OXS<t !9^T^Pi^'5:l^^5^^bi^Tl.>5o 
[0 00 3] ai^. ( 1 ) ^ :^^(om\:j^^lL^m^(r> 

/i-ttarF. 8 0 0-100 ot:{c-csi«:s^. ^is (h 

2) . -m\mM (CO) S:t5r:e5^t:j^^ (CO2) 

(2) «^y>?y-/i^««j«±-e. ±f5-&^;«/:^Sr/E 
;'35 0—1 5 o^jE. iaS2 0 0 — 3 0 ot:-e^iS;:^ 

®^;:;^:^;Ji^^^ay ^y-/wSr?«t^X*[Hli|Z-r'5-g* 

j5gxa. ^t/ ( 3 ) ?^t^(^my ^ y -/u* 1 2 ^ 

^ lc5>@li-5^SXS-efe^o 
[0 0 0 4] ^fc. JIf^^D-g'^;i^f;^SSiitXg^:::jo^/^-C, 

^m.^Wi\i^xzM\\imM^^^\^. ^<r>zLm\mM^i6[ 

:^tw>9i^y— /i-Siit(CiSUfcH2/ (C0H-C02) 
[0 0 0 5] 

y y-/KOS!iit;^fe(:::fev>TMI5X»^bj^*(sIiR3gB 
X<ozMVcmM(D\mL^o:>ms\\^^^X. z.^^l:j^^lel 

. [0 0 0 6] ^c^Bjfi. Qfi:®S§T-y ^ y -/i-^^{cig l 
fcH2/ (CO + CO2) (D^/i-ti:^^i-^^f^:^:^^± 

(D^^-mimmmi^mm(r>mmt i^xmrn-r^ r ^ 
^ignt y ^ y -yi^(Dmmy7^%:mm t-r^i>(Dx 

[0 0 0 7] 
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[0008] / -/^cDjK2t:&jfe^c^3^.^ 

[0 0 0 9] (c^ 5 ^ y -/KoSi3t::^fe(w:fo ^ 20 

[0 0 10] y—/^<Dmm,:)7m^^y^^ 
X. W[^^w^x±^^t\.t:LmmL'^^^^(omm^. m 

[0 0 11] :^Wn\^^.^%^\co ;A 9 y -/v<Dmm.')jm 

^n^xm\:j^m^7^m%ts.^^^^^x7^m. 
6 S^tti * ft 6 mm^^ y^^<o xK>f ^ xK>f b 

\^x^m.^.mmi\:.^^iif6j^ij^m,^^m\:^^^ 
^i>j^7k<h«®i^ ^ y -/^^ic5)'Si-r^^sxa<i:^^ 

[0 0 12] 50 



9m:ff^<r>^(Dmm(omi:Mm^^m\^xum\z,^m 

[0 0 13] 011^. y l^'y-/^<o8iii^cffll^6p^ 
-/u«3tr 7 V h ^:T^-raB&0. 0 2 ttig 1 <oxs{t^ 

[0 0 14] mu^. mx,^-Wi^(Dmi^mMu^i 
o«. mumti^hT:f7\z.^vfx^mm\ 1*5 j:t/sixs 

*ssu-cffii2*i®»i oonsp^c^as^^zKvT^i 

4fi. Sfrf5;!raM^i 0(7)T;^icse$^ri/^^o mM:ff 
:7.mKmm^2 oif^. MissoMi^i o^^^nasicS/gg^ 
ixTv^-So w<osEK2 oiiai. flttasa 

[0 0 15] M:^^3 Ofi. ^fe;!JDMS§i Oc^TSE^l- 
iSS^tU. «t^2 02^ilLTStIIE;!lOMSgl OJCg^jg^^ 

ttri/^-So r<^a;a:s^3 ofi. *3Sfcca:Kffi^«= 3 1 

.h. ci(7:)^J^:W3 lOj^Htcse^tv. 

TSlTi5^iS;«3 1 ^;!JDSi-r^>fc«>(75«SSS|«l*Si5 3 2 

w ^mmnkiu 3 2 (r^scas mmm^m 3 3 u 

Tifiil^ttfcffi^3 4^^{t;tTl^'5o tfffS^l^ 3 1 

f^cifi. mi^^=^y^^^%^m^%m^tix\^^^o 
m?s.mm^ 2 o 3 tfrisafi:®^ 3 0 (Dm^mmu 3 2 

[0 0 16] ttrf5&g§§ 3 0(75^^1^3 lf±. 

fz.mmL^^^:^t*^m^'r^m^2 0A^m\^xm^m. 
»i o<of^^-:/i 2tc«3gg$ttro>6o a^55«§i4 1 

fl. tfnaSft^2 04^r:^Si^^^r^/^'5o tfrfs^doM^i o 
Hi. ii5ia'g^fig;^;^;65^5ftil-r5^5ftK2 Os^ilLT^^y 

7^ tmmm 5 2 ^^i u x^t^ ^ tL 6 y y -/u-g^^^ 

^iC^5 3^^ii;tTV^>5o CKOa^SSS 3P^(;if:i. y 
[0 0 17] ^?«5>ffi§§6 1 fi. flfrlE^§§5 1 t:i?5KK 

2 oeSriiurSM^nri/^So ?fta^6 2fi, Missfit 

K2 06tC:ft-^$^xTl/^-5o *irf5tC?«$>BiS§6 Ifi. fS 

;^^i^«^6 3^iiu-ct^^^^5 lAPot^ris^^ss 
2 Ostcg^^^nxi.^'So ;^;^jBEai^6 4*i. tfnE;«r>^. 
ti^?ffiK6 3(c^^$ixri/^-5o ^^•-v?;^f^i£K2 07 
fi. ffirfa^«^>«IS§6 1 ^:Sfrl5;«/:^ffiRI«6 4rBlJwffiS 
-r5fTlE;if;^tf^StK6 3^-^5>^S^i^. fflria^J|sf#A 
^«cK2 03(wg^jg!^tuTi.>'5o ifnS^?S5J^SI^6 1 X 

5)^ffilStv;tay ^y-/wfi. ati«2 Oa^riiLrmaii- 
emi^S^ic^t^^tL^o 
[0018] m^mk 2 05 (cti. zMWiMm^^^m. 
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[0 0 19] -t^^iyhs 0 2«c^-t^J:9{cmi2gai§i7 
tcaiASix-Smi^-r^mi^e^ (h5/f>^«) 8 1 

i(r>mf&mi:M^-r^rcit(Dm^mMi i o. msms 
§§7 3. rs{t:^^ (coz) ^^mm:9 0(Dmin± 

(Dmimmm ihy^'i^i^fm) s ii<D?a3Sf^8 21^0* 
xxj^msms^? 5i±^ flfff5iffiK2 osicMiaioMSi 

[0 0 2 0] BtnE«l3g®^8 liJl. S9f5^ffi5^ffll§§ 
6 l(^)TiKffll(cffiB$iL. SI5n5SfEK2 OsSrilUTSiTfa 

^ite^S§§6 l^;lg^iK^i^rv^6o ^^SKKS 3irt:. 

tfriE^ 1 8 1 1 (Dmmn&\^mm $ tv. t)^-omm 

m^S SiiZfXmi =>''rv1^8 4i;65^3S$ixTV^-5p 
^«K2 09f±. t^l2ti»«EK8 3i7Ji^ib55'<^$^-CV> 

60 Wfa^i3Re«8 ii(7>«iiEfi. ffiriasii^^i 1 
0 1 ^^n-ressK 2 0 10 \^xmsm 2 s 1 2 

tt. MiEm 1 ige« 8 1 1 <Dmmn&(Dmtd,m^ 2 0 10 
[0 0 2 1] sfrf2^2^g^8 i2»i. tt!td,mimmm 

I2«iaig«8 liirg^KSSixT^^So 2oo«aseK 
8 32. 8 32* fi. MfSm 2 8 1 2 O^HftiSJC 

<7)ScK 2 0 12 li. -:^O^i»«tK SZzt^h^i^^tiX 

t>6o m2:n:^r^>-i^i8j:t5Sfrf5^3aKS^8 l3t?5^ 30 

8s^M^a5fR5f^8 23ji. mm-:fj(Dmmm^s32 
{c^tm^tix\^^^>o W7/^i-^r.mimmmiSLms9 0(D 
m2^±mmm^m^i 0 32i^. m^m:fj<Dmmm^ 

atK2 oi3 ^mi.xmmmsmmms i2(Dmmic 
iism^tixif^^o m2mmmu^mm^2 0ui't. mis 

m 2 I^W^ 8 1 2 (7)^J[Sf+i5(7)t^faiffi^ 2 0 13 ib:9^<S 
U t&IS»3^1^§§8 22<i:3^^UTS(rfa»2^S«8 I2 

[0 0 2 2] tirlE^3M®^8 l3(i. ifrf5^2^|^^ 40 

8 iz(DTmm\cmm^th. mE.m^2 on ^mi.xm 
t^m2mmms iz^^mm^tix^^^^o m^mms 3 

Ti.^5o fc^ib\ mi!i^^y-/P^[E3it2-rSfc*!)(^SEK2 

034«. kl^^i«at]^S8 33^^e>^K$tLTi>5o t^iE 

1^3 35?l^^8 l3(7)^Jl£l;iJl. J^7K^0S^£fiffiK2 0i5 /55 

1gjg^^i^T^/^5o »33S®«;!3Dil&^«cK2 Oie ii. flfria 
» 3 msm 8 1 3 (om&HiSKDmmmm^ 2 0 15 ^-^b 

fl«rlEfR3^«S8 23i:XMLTffirlS^3^®« so 



8 li(OT^H^{cm^^tiXi^^^. /.eib\ i^^ K;&5/ 
hfflStK2 0i7«:. S(rf2m3^S«8 l3<^<aiS^^^^ 

[0 0 2 3] MIBHS^bi^msiE^S 9 0 11. SSJ^S^;^^ 
>^a|A^Se»2 O18 SriiUTfliif5aS:©S3 Oco«^£a5 3 
3(c^^ixr(/>5o ro-S{k^^(Eiilxl^ii9 oji. 

@ 2 ic^-r J: 9 ICS^ LTS^J $ 9 

1 . nmt^m^^m 92^0^ xm^amn^m 9 3^m 

;tri^6o S«na?&ai«9 lictt. ^?SSNttSMt9 4*5^ 

Mi^tix\^^^o t*fez:®5>fb^me5JCt^9 2iwii. 2o(d 

Ta5^^^SC?ffi^SWt 9 5a. 95b ^i^rt^^ 
^^TV^6o CtLib55«^«fMt9 5 a .9 5 bFfl«Cfl. 

tm&iBLm^±^9 3{zit.^ 2-D<D±^m. 
m(of^f&mmw»9 7 a . 9 7 bds^^snr^^^-Sp 

[0 0 2 4] MfEJfta^B 1 fi. MfS^gn 3 3 (C«rl5 
^j^S^;</^«A^SftK2 O18 ^ilu-cSM$ti-ci.>>5o 

?fta7kfi> ggK2 oi9 ^iiuTt«ns»ai^9 ico±gp{;r 

«ltS^x. S«nEi»«|g^;?/>^»A^8tK2 0i8SriiUX» 

7<^ivrcmm^^:^^mu^mtmuu9 4x}^&\^x 
i/>'5o Mi5?^a^9 i<75«iiii. SEK2 020 ^mi^xm 
^=im^\::mm^Ai^m9 2(DTt^H^tmm^ti. 

itZ«9 2(D^f^i^. ?5^SS2 O21 ^ilUTtfrfSBSit5t?^?f:fc 

^9 3<D2-D(D±^m. T%m(D^mmm^U9 7 a . 

9 7 bPa(^:ffiBi-6^alil^cSjg^$i^T^>-5o :t::^:?'9 9 
i3J:t/^^mS&i 0 otl. Mf5SfcK2 O21 (;iMf5P^iCl« 

9 2fiy;5>e>ie9:^SiSix-c^^eo taiep^iiXiKii^i^ 9 3 

^m&i^. t«nBfR5f««l 0 0^»*t-6i!KK2 O22 ^ 
m\^XttltS.^A^m9 2(D7i'-y<-yx:i-^9 6 fimmi't' 
-5±«i5(cgjjg$^^-C^/^6« xK>-y^i0 1«i. Mi5eftiR?flC 

^^^^9 z^comutmf^^is^mmi 0 o(Drat;iffi®i-5 

MfaanK2 022 \^^m^tiX\^^^o SEK2 023 (1. —i^ 
z55tfriaBSlR^9 2tOMf23i"-^^~':7a— ^9 6 (75^^{C 

Sii^^tt. m^ib^^Ji^i^yi 0 2^s^L-cMiaB5Hx^9 
2(^>±a5ffly<osc«s^a5«-9 5 a±(omm\z^m$tLX 

l/^6o ^f^^^^SS2 O24 II. fTf2P^I|5i^^9 2<D^Tl{Cg^M 

^tt. iikmmtd.^n^ 3 0 <DMm^ 3 3 \zmm^tLX 

i>6o 2o^^^iSSftK2 O25 . 2 026 <i. — ^;55t5rf2K 

^mw±m9 3(DT^H^i5:\:imm^tL. mm^-t^t^^m 
mMmf9 7 h]KT\ci±m^^mmn^m9 3\:imm^ 
i^-cv^^o rtL^^i^atK2 O25 , 2 026 (1. Sfriam 

1, f^2(^#^^ffi^X^l 0 3i, 103zt^tt'e 
tL^^^ix-CV^'So ti^StK 2 027 II. -iiS;55Mf5^^ 
^9 3(75^1If+ifi(cS«E^iX. ^-OC<7)M^?5tcK2 0 27 
im?fti|I^f»5ftftf§l 0 4d5^igSnTl/>^o [HURSn 
fcIl^^kjK^;65SciSt"5«3§ 2 028 11. ffil5ti^^ffiS&2 

2 o^^cg^jg^$i^-cv^6o w(oseK2 028 iwfi. scat- 
5 -S^fc:i^^S^ffim-'5fei^>^oJE«H»^^^S^ ur t ct 
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10 0 2 5] 8frl5-&^;tf;^;d5jSiiL. fltrfES^5« 

[00 2 6] ^ft. m^mi-mscoms^r 5 
fist^2 029 — 2 033 ^mi^xtfimJim^i o(oii^ 

[0 0 2 7] tfra!Lfciai. 0 2lC^-r>^y- 10 

[0 0 2 8] 1 ) 'g^^;?/;^^^XS^-r. ^^^^sf, 
(yN--v?;i/;^) fi>'<->^;<f;:^ifEK2 Oz^sJitmiE^Ssf 

m7<mm^ 2 o 3 urafriEafesss 3 0 o^sttas 

3 1 (M;tf^8 5 0-^9 0 Ot:) 20 

3 3 ^Sfe L-C«S^3 4 lC^6o ttrfs^j^s^ 
Mf5>:tS£a5 3 3 $:ilia-r6rp1twJl3(sf;*f;?;^A^ 

[00 2 9] mmnmus 3 rt<D«s«isN;?/>^«. 

;«f ^SAMScSg 2 0 18 ^il LTia 2 {C^-Trg^-fLi^^lHl 30 

i^mm 9 0 (7)?^a]« 9 1 \cmm^tt. 

9 4 T'StK 2 0 19 ^31 LT«^Stbfc?^ai7Ktc: J: 9 i>fta 
Il7!i^ib7'n!7 9 S^OigSlClJ; t)SfcK2 O20 ^aLTZlgg 

>fh:jK*K»IX^9 2(^T^ftift(c«ti^&$tL. ^(DF^gpcT^T 
«Rffia^j«8^ffl5«-9 5 b4:±#-r5Rg. KiR?«l?^«9 

3;5^^^>>^i 0 i(^5igi[it;ij;f:)^3:$j^§§i o o^S* 

■r5aEK2 O22 ^3lbTfltIfBKil3l^9 2(0;d-— >'^— 

-95 9 6 {z.^m^tiitw±9A^m. m^^n±r ^ 

§15 9 6 <Sr^S UT-ha5fiy^?«g^gP«-9 5 a ^±#-r6 
Pfl, 0 20^i(j«cJ:9«cK2 0 23 SriiU-CfjriH 

KiR^ 9 2 (D^Tlftifi{c#^^ ^tLfcS^T ^ ^-?g<!:^M 
LX^(DmMW:if:^^(D^^Ai^^m\:Mm^-T ^ ^-^l;! 

mSt3& 2 0 24 ^ilbTmf2afeS§§3 0O«-ScgP3 3\cm 

[0 0 3 0] mt^^mitmm^Ai\^T ^ tfriE^siix 



<i;9g£K2 021 $:ilLXt^nse5i|X?glffe^9 3<7)2oO 
t[?SS«SWi-9 7 a . 9 7 bBgiCfifcai-5±gR|ce^*&$ 

^ 2 021 ic:^hig$ixfcS(rfEf8i5i^ 1 0 0 Sratat-^ 

S(rS5l¥it«9 3 0iiESlSlCg«l!LfcS«EK2 022 *JSii 
i-^ti:&^l^(Dm^^n^r ^ :yi&t^.^m^nxM^. 

iSieiffS $ ixfzW±r ^ >m^:i^(D^±m 9 3 (DTUH 
75:\:iW^f^^tiit2<y<Dmmt^2 0u , 2 O26 ^SEili" 
5Pb1. S5igi-5fi5ta<7:)'g'^;«/;^;&5Sgili~5^ffi^2 Osic 
:^^i^^?i^fc^l^^^^lRl3^^1 0 3i "CfS^^^^tt 

T;(^l^^?^^a^<^:t^c. ^^j^^^m2Mm^s i2<Dm 

2' lC^^SnfcM2^^^^|»3^^1 0 32T-«^^m 

^tixm^.^th^, z(DXo fj:n±m9 3mi^(Dm^.^ 
±T^>^mt:m^t i.xmm±^9 3tmi^^thxr, 

v-fftf^. mmw±m9 3^&\zmm^th. Ti^^yioi 
<omm\^xr>^um^2 022 S:3iLrtftfsKiR«9 2\z 

mm^ix^o m^nmitmmit.. muw±^9 3(d±^ 

2 027 *^i^-r6rB1. ?ft£PffiS^3^t^ 1 0 4 -c*?^ai^ 

^cD^T^>'«?fitfff5lf^fe^9 3lwM$i^6o 
Ii]^^z$i^fc-g^'^t:J^*^is S(rf2«SScK2 O27 t^h^^ 

^f\.t:M^mssk2 028 ^iiur®ai-rs^«^;«/^;55Sfcii 
-r5ScK2 oiictt*&$^x5o 
-[0 0 3 1 1 m^\^f^\^'^mMmm^x.^^^^ic\.fz.m\L 

3|6f;!f ^^AffiSEK 2 0 1 ^SttS-r-SF-g. -KfbgejRCHliiJl 
9 0 r-telilZ 2 O28 ^il UT^ 

t cr5^;ef ^fifRX«^;[lPMIf 1 0 ]ia5<^5te«« 1 1 
[^]ftT#^l^$tb5o trrfSAQM^l 0(7)T;^{:iga®Ufc3j^ 
4S:^i6f^lfeLXiin5;[lOM§&l Oi£gI5^^e>7K^li 
^7K«cK 1 3 L-cmiB^tlPMS X 0 <D^mc^m^ 

67K^gHttU ;!JDM^tt;t«. SCn5^^-7^ 1 2 x-tfria 

3$:^§§3 0;i^tb^^2 0 4^ilL-C#^^$;ft5^a!'r'5 

[0 0 3 2] mf2^^;i/x{C7K^^ib^J:U^-@^jfc: 

(CH4) :7K^^ (H2O) =1 : 1, 5-1 : 5. ^ 
(CH4) : "K^ki^lS (CO2) =1:0. 1- 
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1 : 3lc:^^-r5C^?55»^H/\ 

[0 0 3 3] imm.$titimtz^i»^y^t-mitmmt<o 

^^ytf:^i^^ gS^2 02^ilLT^f5aSg3 0<^7lca5 
3 1 i^\zm^^tl^. 

[0 0 3 4] mdJi<im^isj:xj^z.miiMmitmm^tirc 
jzmif:^ft. ffiriEaE»2 oaj^srseau. m^^nms 

[00 35] tcrf5&®S3 o(DRjt^93 1 \zmm$titi 

(CH4) ^^0S,^ti-^^m^:^. TK^^isJ: io 
^vds^lc^^a&SSix. Tfa»l(::^r* (l) . 

(2) ictj^oTTicis. '-mitmm^xxj^r,m(tmm%:'^ 

[0 0 3 6 1 
[»1J 

CH4+H20Z1CO+3H2 - (1) 

CO + H20ziC02+H2 (2) 

[0 0 3 7] t^fSa^^^CO^ (1) , (2) 20 
Ts ^^>^l^/^^7K^^2^/K;)^i5T-7K^4^/^. 

[0 0 3 8] 2) sia-g^^j^^cosft^s. ?&axM 

SUnEQfeWS 3 0 X*±^ $ ^ fi . gttK 2 0 

[0 0 39] ttrfa^ioiss i o ^tHyt-&^;«f ^ i 
^i- J: 5 (-^JfcSS 2 0 5 ^il UT^ ^ y -/u-^^ffi^ij^i^ 
a5 0{cM6o ^<^<b#. Mfa^^;if;^fiMI2«tK2 0 
5^j«3l-reiaST^23KS«8 l2<75^3?JftS&8 22. 

j^^(£li|X3^@ 9 0 0^1 If ^^^IRZ^JftSS 1 0 3 1 J; 

1 mmm s 1 1 a?fR5s»s& s 2 1 ^ ^n^'tim^m ^ 40 

titc^^ lEmm 7 7x?^^y -/^-a^^^iciciji \^tiE.ti 

(«^;tff5 0-1 5 0^) ^X^fE^tl^o 

m^^f^^:^(Dmm^md.^m.^m:^s 22, 110. 
1 0 3i.. 8 2i ^s^mT^i&ux^^^jizmm^thx^ti 

^lim 1 --S 5 (Dmm^7 1-75 T'«i^7Ki: ?t !9 > ^ 
tte5co^7K*^^tK2 O29 --2 O33 ^iSL-CMf2;!iaMSg 

1 0(Dmm7f^m^i 3(c^^^tb. ffiiE;!jDMs§i otc» 
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[0 0 4 0] 3) a^^y-zt-g^^xa 

X^^ y-yi-t^^^\zm\^tii^ (Mx.f^2 0 0'-3 
00*0 ^T-^^$^x. $f>{cMmgS^5 2€riSLTy 
^ y -/u^j««jadS56«$ixfcat«5 3 icWifeSn 

;if^ti;if>^^Sg£K6 3 «rii UTttfE^Sg 5 l^m<D 
fflfffiSSK 2 0 5 Uii^izmm ^ flfff2^^;<f <>: &^ $ 
i^^o Ifrie^^S 3T'f^. Tf5S:2lc^-r^ (3) , 

(4) \z7jkT^^^\:ixr)^&$tirz?^^y-/i^^^t^± 

[0 0 4 1 1 

[18:2] 

CO+2H2 CH3OH (3) 

CO2+3H2 ;^ CH3OH+H20 • ■ (4) 

[0 0 4 2] ^^c. iiJaCtCj;o-rv^;^^yl-:3i-7^/U& 

<3omy 9 y -/^^ ur^^^ix^o 

[0 0 4 3] 4) jK^t^ay y -/U<30[HlilZXS 
*[rlS®^:§&5 3;5^<b(^)^^ifef:t. ^i^at«5 2*3j:t/ac 

[0 044] y s/^^at;^^^. 

ttAc^; ifP^M^Sc^e 3^ilUTt&fE^S^§g5 1 AP 
<^5*jri2i«K 2 05 ^^if:^ t tt>\zmu^ 

y<—i:!^ytf:^tl.Xy<—i^::^:^m^2 07^J:Xfmtd. 

m^mxmm^2 03%:mx. «(ri5&»«3 otc:fcft^ 
^mm^^3 2comn(D-'%t t^xmm^ti^o 
[0 04 5] 5 ) ^sxm 

mtd^^m^m^ e i x^m^^xtcm^m.^ ^ y -m-^:. 
tJiassK 2 0 8 %:mxmmmm: so(Dmimmms iiiz 
m^^ti^. z.<Dmimmms ii\z^\.^x. ^(Dmi^ 

(3fctwy ^y— /wioj;t/7k^>b^<^'5) *iSKK2 0io?5^ 

t^^i^\^rcmimmmi3mmm^2 On ^mm\^. mm 

ii^ia-^^^^f^ coffin 2 0 5 7Ji5^M$tL^^3^{^8 2ir- 

m^m^tx^xm^^ti. mimmms iicommti^x 

^^mmmms 3i^^h^^^tifcm^2 os^aiur^^ 
m^tixmtd,mmm^8 3x^m\^xism^ti^o 



(7) 
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[0 0 4 6] md,mimmmB ii(om&mn. m^2 

6) fliSEK2 Oi3 7!i-P>5>ttLfc|g[23Ke«aHR^ijSK2 

rzm2mmmB iz(Dmmm:i}s\.^x. mt^mimmm 
tsMf&mn. msi&t 2 ooasssK s 3 2 . s 

32' tCjgffiU Ctbhmmm^B 3z. SSa* tc^s 

^:fufcm2^>-7'V1^*5j;t;^^m3^®«8 l3(/:)fR 

m^mt3i^mi^ims 2ztiLmt^m\Bii^mm9 o(d 

»2W^«^lte3?««l 0 32tfRX«ISix-C?ftai. s 

SKK2 Oi2 *ilLr^^{ca#tt|$tt6o ifflSS2i!jS 
^8 l2<7?^iiE?Kli. ^\:i;^^/—Ji^tykt)^h^^r>. O 

^(ommm^^-^tx.. «cK2 Oi3 S:3iUTm3SSe«8 

[0 0 4 7] *SrfB^3aiW«8 l3tw:fe«/>T. 
m (^tC7K;!i^ib^c^5J^7k) fig^tiiSe^2 Oi5 

3 mmmmmmM 2 0 le m^m 2 mm 

izmm(ommm(Dmmm^s 32 3555511$ ti-siR^ 
^8 2zxm:^t^^thxm^.^tv. msmmms 130 
mmti.xmm^th:6o :i(r>xo\cmm^thrzm3mm 
ms i2<Dmmm:i^i^x. md.m2mm^s izti^^m 

A $ tLfc±{c y ^ y J: x^TKti^ p> 6 tfrlE^j^f^*^ 
1^©?^^ UT^i^^5it^8 3 3{;i$£fcB$ti.> Z(Dmmm^ 
8 33lc:frS$ti.fc^3=i>'r':/i^8 43{cJ:t)?ftifl$tv 

Tsaiu mm\:ij:^x;^^y-/i^ii>mim\^mm^ti 

rg^SS2 O34 ^ilUT^^{::a#tH$n6o fifsms^ 
®^8 l3(?:)^Jl£lc*i. ^{:^7KfJ^b^£^. Om(r>m»M 

^^t^mp^r-^m^ti. ^(DmTi^i^msmmms i3(D 
^&fi^hm^2 0is ^mi^xT^.mcwm^th^o 

[0 0 4 8 1 J^±. :^m^^\zxti^m,n:^:^. mx.(tyi^ 
y ^J^y-zu^^tcSLfcHa/ (CO + CO2) tt^^i- 

[0 0 4 9] mmmm:8 0(DmiM@m (h^y 
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s«) sizizmf^y^. ^(om2m@msiz<D^mfi^i^ 
mmm^s 3z. 832' i-^a^ix^^s^^^T^ir^ii 

;5^oW1S^Sffi^8 32* ^-g^jL^^SHX^ 
a9 0 COKitXfS^^^ 9 3(OMSSSK2 026 ^S2l?^ 

«ffifR55»5&i 0 32«r^L-cx^«!u ms,mm,<D 

-r^:it\zx^x. mm^mt^mitmrnmi^mmt^ 
^mi.rz»^\cit^xm2. m3(Dm@ms iz, 813 

10 t-mitmm\sii\^mm9 o\zisn^n±m9 3tX'(Dm 

wm^m(nm^mmz,^^.\^xfmm^'^m^fj: d . > 

[0 0 5 0] ^S^a^-K{b^*(HliR3^S^Sr 

U «23gs«8 i2(7)«iiotiSifitK8 32' ^r-S^b 
i^iSiHiiR^a 9 0 (755RiRae^fe« 9 3 (ommm& 2 0 26 
20 ,h s 2 i^^^M^^j^^ 1 0 3 2 L x^mmm b 
i^^m) tx<D^^y-/u±mR [b] fcfci'9o 
mi^mmPt) (Dm^m Ca] c^it^ Ca/ 

•b] Srsfti^fCo #fi8«?!|-e<^a/b*5i 0 0-e 

it)^cD{C^L. :^m^MX(Da/^h^^9 6 t0mm\zit-< 

[0 0 5 1] $e>j-s s<rfaefe®ss3 0T-^^ufciaia(?5 

^^;«/^(;5iKfRSrt(n2-K^i:jK*lHliR^B9 0<75P^iR?« 

30 ^^^^9 3<Dmmtmcmmmms 0(7:>mMt i.xmm 

[0 0 5 2] m^. mm.(D^f&^:^^m^^ti^m^2 
^tsi%2mm'mB\z(omm^B2z^%m\rL\.. 
^^-r^'^^Kz.iiLW'r^m^^^x 10. zm^cmm^ 

itX3^e9 0O^l^ife^^^3^tft«l 0 3i. i^XXl% 
40 l^®«8 liCOm3^tftS8 2i^Cc7:)I(l^T*iEa-r^C 

^{wjioT. tfrf5ji5ia(^^^;</^(75^s^^tfifam2^i^ 

^8 l2(7)|gi2^tC^i)^T't. o-:5v>T^2^W^8 l2{w 

i^ai(cfij^-e#. io#o<5#tfrfa~Kfb^^iHiH5JSa9 
0(^if^«9 3(7)isft2i{cftj^-c#. mk\^m\mM^B 

Mf5^^3:?mi§8 22. 110. 10 3u S2i^mm 

50 ii, 8 iz<D:^m. m2mm^siz\z^7<^ti^mi 
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[0 0 5 3] 

SliT*7«^y-yi^^(cigLfcH2/ (CO + CO2) (O 

'g^jStCigL/hHz/' (CO4-CO2) <D^/^\t^^ir^^ 

-om^.^mmmmco^mt \^xmmT^:it\zx^x. 



[(3 2] (3 loy V hM^w:^n5— 

[0 3] iSia-g^^;5if^d5Sfci-r5S£^lcm2^®^<7:)fa 

1 0 •••;flDM3S. 

3o--ac®s. 

5 0 • y ^ y -/u^^^at^H. 

8 0- 

8 1 I- 
8 l2- 
8 l3- 

8 2i. 

9 0" 
9 1" 
9 2- 
9 3- 



20 8 2i, 8 22, 8 23. 1 1 0 •iRiSSglSi, 



1 0 3 1 , 10 3z'"n^^mmi^m^o 



imi] 




-^207 



(12131 

nor ^ ^ ^^ 

^8It ^IIB ^ID, ^81, 
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(51) Int. Cl 7 SffiSIJIE-^ 
// C 0 1 B 31/18 

C0 7B 61/00 3 0 0 

(72) 

(72)^0J# ^tC 

jtSSmjt&ftrfTHEffi^SrBrggTi 6 #22^ 



F I 

C 0 1 B 31/18 A 

B 

C 0 7 B 61/00 3 0 0 

(72)^l^# ^ffi ft» 

(72)'^0>^# 

F^— 4G040 EA03 EA06 EB16 EB33 EB42 
EB44 FB04 FC04 FE03 
4G046 JA02 JBOl JB06 JBll JC06 
4H006 AA02 AC29 AC41 BDIO BD33 

BD52 BD60 BD84 FEll 
4H039 CA60 CL35 



